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SPECIFICATION 



Large conductance calcium-activated K channel opener 
[0001] 

[FIELD OF THE INVENTION] 

This invention relates to an excellent large conductance calcium-activated 
K channel opener, which is useful for treatment of disorders or diseases such 
as pollakiuria, urinary incontinence, cerebral infarction, subarachnoid 
hemorrhage, and the like. 
[0002] 
[BACKGROUND ART] 

Ion channels such as potassium channels are present in all mammalian 
cells, and have relation with the regulation of physiological process and normal 
cell homeostasis. Potassium channels generally control the resting membrane 
potential of cells and the outward current of potassium ion make plasma 
membrane repolarized after depolarization of cells. 

Potassium channels have many subtypes. Maxi-K channel is one of the 
important subtypes from physiological point of view, and is defined as large 
conductance calcium-activated K channel (BK channel). Maxi-K channels are 
present in nervous tissue and smooth muscle. Intracellular calcium 
concentration and membrane potential control large conductance calcium- 
activated K channel. For example, large conductance calcium-activated K 
channels open to enable the outward efflux of potassium ion based on the 
increase of intracellular calcium concentration and membrane depolarization 
(change of potential), and inhibit the activity to membrane depolarization and 
the increase of intracellular calcium concentration involved. Increase in the 
intracellular calcium concentration mediates many processes such as release of 
neurotransmitters, contraction of smooth muscles, cell growth and death, and 
the like. Accordingly, by a drug having the activity of opening maxi-K channels, 
as a result of reducing excitability of a neuron, inhibiting the release of 
transmitter in ending of a neuron, and inhibiting the contraction of smooth 
muscle, It is expected to have potential for the treatment of diseases such as 
cerebral infarction, subarachnoid hemorrhage, pollakiuria, urinary incontinence, 
and the like. 

[0003] 
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There have been various reports on a large conductance calcium- 
activated potassium channel opener, for example, pyrrole derivatives (for 
example, see patent document No. 1), a furan derivative (for example, see 
patent document No, 2), and a nitrogen-containing 5-membered derivative in 
which the nitrogen atom is substituted by a phenyl group or a benzyl group (for 
example, see patent document No. 3), etc. 

Also, cyclooxygenase-2 inhibitors such as celecoxib, rofecoxib, etc. have 
been used as a medicine for inflammatory diseases such as rheumatoid arthritis, 
but there is no report of these compounds for use as a large conductance 
calcium-activated K channel opener (for example, see patent documents No. 3 
and No. 4). 

[0004] 

[PATENT DOCUMENT No. 1 ] 
International Publication WO96/40634 pamphlet 

[PATENT DOCUMENT No. 2] 
Japanese Provisional Patent Publication No. 2000-351773 

[PATENT DOCUMENT No. 3] 
International Publication WO98/04135 pamphlet 

[PATENT DOCUMENT No. 4] 
Japanese PCT provisional publication No. 9-506350 

[PATENT DOCUMENT No. 5] 
Japanese PCT provisional publication No. 9-500372 

[0005] 

[PROBLEMS TO BE RESOLVED BY THE INVENTION] 

An object of the present invention is to provide a compound which has an 
excellent large conductance calcium-activated K channel opener, and is useful 
for treatment of disorders or diseases such as pollakiuria, urinary incontinence, 
cerebral infarction, subarachnoid hemorrhage, and the like. 
[0006] 

[MEANS OF SOLVING THE PROBLEMS] 

The present inventors have studied intensively to solve the problems, and 
as a result, they have found that a certain kind of compounds which have been 
known as a cyclooxygenase-2 inhibitor have an excellent large conductance 
calcium-activated K channel opening activity, whereby they have accomplished 
the present invention. 
[0007] 
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That is, the present invention is as mentioned below: 
1 . A large conductance calcium -activated K channel opener comprising a 
compound of the formula (I): 

R 1 




[wherein R 1 is a halogen, aminosulfonyl, an alkylsulfonyl or an alkanoylamino- 
sulfonyl; R 2 is hydrogen or a halogen; R 3 and R 4 may be the same or different 
from each other and each is hydrogen, a halogen, an alkyl or an alkoxy; Ring A 
is benzene, pyridine or a cycloalkane, and Ring Q is 




(where R 5 is a halogen, an alkyl or a haloalkyl; R 6 is hydrogen or an alkyl; or 
R 5 and R 6 may be combined to each other to form oxo; R 7 and R 8 are hydrogen 
or may be combined to each other to form oxo; and R 9 is a carboxy alkyl.) 
or Ring Q and Ring A may be combined to each other to form a fused ring of 
the formula: 
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(where X is sulfur atom or oxygen atom, and R 3 , R 4 and R 5 have the same 
meanings as defined above.).] 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 
[0008] 

2. The large conductance calcium-activated K channel opener as mentioned 
in the above 1 , wherein the opener contains a compound selected from the 
group consisting of 

(1) celecoxib, 

(2) rofecoxib, 

(3) parecoxib, 

(4) vardecoxib, 

(5) tilmacoxib, 

(6) 4-(4-chloro-5-(3-fluoro-4-methoxyphenyl)imidazol-1-yl)benzenesulfonamide, 

(7) 2-(3,5-difluorophenyl)-3-((4-methylsulfonyl)phenyl)-2-cyclopenten-1-one, 

(8) 1 -fluoro-4-(2-(4-methylsulfonylphenyl)-1 -cyclopenten-1 -yl)benzene, 

(9) 4-(5-(4-chlorophenyl)-3-trifluoromethyl-1 H-pyrazol-1 -yl)benzene- 
sulfonamide, 

(1 0) 4-(2-methyl-4-phenyloxazol-5-yl)benzenesulfonamide, 

(1 1 ) 4-(2-oxo-3-phenyl-2,3-dihydroxazol-4-yl)benzenesulfonamide, 

(1 2) 1 -(3,3-dimethyl-5-(4-methylsulfonylphenyl)cyclopenta-1 ,4-diene-1 -yl)-4- 
fluorobenzene, 

(1 3) 4-(2-(4-methoxyphenyl)-4-methylpyrrol-1 -yl)benzenesulfonamide, 

(14) etoricoxib, 

(15) 4,4-dimethyl-2-phenyl-3-(4-methylsulfonylphenyl)cyclobutanone, 

(1 6) 5-(4-methylsulfonylphenyl)-6-phenyl[1 ,3]thiazolo[3,2-b][1 ,2,4]triazole, 

(1 7) 4-(6-fluoro-7-methoxy-3-trif luoromethylisothiochromeno[4,3-c]pyrazol- 
1 (5H)-yl)benzenesulfonamide, and 

(18) licofelone 

or a pharmaceutically acceptable salt thereof as an active ingredient. 
[0009] 
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3. The large conductance calcium-activated K channel opener as mentioned in 
the above 1 , herein the opener contains a compound of the formula (II): 



[wherein R 1a is amino, an alkyl or an alkanoylamino; R 2 is hydrogen or a 
halogen; R 3 and R 4 may be the same or different from each other and each is 
hydrogen, a halogen, an alkyl or an alkoxy; Ring A' is benzene or a cycloalkane, 
and Ring Q' is 



(where R 5 is a halogen, an alkyl or a haloalkyl; R 6 is hydrogen or an alkyl; or R 5 

and R 6 may be combined to each other to form oxo.).] 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

4. The large conductance calcium-activated K channel opener as mentioned 

in the above 1 or 3, wherein the opener contains a compound selected from the 

group consisting of 

(1) celecoxib, 

(2) rofecoxib, 

(3) parecoxib, 

(4) vardecoxib, 

(5) tilmacoxib, 

(6) 4-(4-chloro-5-(3-fluoro-4-methoxyphenyl)imidazol-1-yl)benzenesulfonamide, 

(7) 2-(3,5-difluorophenyl)-3-((4-methylsulfonyl)phenyl)-2-cyclopenten-1-one, 

(8) 1 -fluoro-4-(2-(4-methylsulfonylphenyl)-1 -cyclopenten-1 -yl)benzene, 



R 1a -SO 
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(9) 4-(5-(4-chlorophenyl)-3-trifluoromethyl-1 H-pyrazol-1 -yl)benzene- 
sulfonamide, 

(1 0) 4-(2-methyl-4-phenyloxazol-5-yl)benzenesulfonamide, 

(1 1 ) 4-(2-oxo-3-phenyl-2,3-dihydroxazol-4-yl)benzenesulfonamide, 

(1 2) 1 -(3,3-dimethyl-5-(4-methylsulfonylphenyl)cyclopenta-1 ,4-diene-1 -yl)-4- 
fluorobenzene, 

(13) 4-(2-(4-methoxyphenyl)-4-methylpyrrol-1 -yl)benzenesulfonamide, and 

(14) etoricoxib 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

5. The large conductance calcium-activated K channel opener as mentioned 
in the above 1 or 3, wherein the opener contains a compound selected from the 
group consisting of 

(1) celecoxib and (2) rofecoxib 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

6. A large conductance calcium-activated K cannel opener according to any 
one of the above-mentioned 1 to 5, wherein the opener is an agent for the 
prophylaxis or treatment of pollakiuria or urinary incontinence. 

[0010] 

[MODE OF AN EMBODIMENT OF THE INVENTION] 

The active ingredient compounds of the present invention have common 
structural characteristic feature in which they have 4- to 6-membered ring to 
which two 6-membered rings are substituted at the adjacent portions thereof. 
According to this structural characteristic feature, these compounds have an 
excellent large conductance calcium-activated K channel opening activity. 

The aforementioned 4- to 6-membered ring may have one to three hetero 
atom(s) selected from the group consisting of nitrogen atom, oxygen atom and 
sulfur atom, and have one to three double bond(s). Also, the aforementioned 
6-membered ring substituted at the adjacent portions of 4- to 6-membered ring 
may be aromatic ring such as phenyl or pyridine, or cycloalkyl such as 
cyclohexyl group. The said 4- to 6-membered ring and the said 6-membered 
rings substituted at the adjacent portions of 4- to 6-membered ring may have 
substituent(s), respectively. The said 4- to 6-membered ring may form a 
condensed ring together with a 6-membered ring substituted at the adjacent 
portions, and the said 4- to 6-membered ring may form a condensed ring 
together with another 4- to 6-membered ring. 
[0011] 
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Namely, as the aforementioned active ingredient compounds of the 
present invention, the compound of formula (I), is exemplified by the following 
compound. 

HgNSOg^^ CH 3 S0 2VYi ^ H 2 NS0 2 , 






(1) 

C 2 H 5 CON(Na)S0 2 



(2) 
F 



(3) 




H 2 NS0 2 



(4) 



CH 3 S0 2 




H 2 NS0 2 ^L 

(5) (6) 
CH 3 S0 2 ^^ H 2 NS0 2 



CH 3 Q 




N 




^>VcF 3 



(7) 



(8) 



H 2 NS0 2 




H 2 NS0 2 




CI 



CH 3 S0 2 




(9) 



O 

•"1 b 




(11) 



(12) 



H 2 NSOj 



XX 



CH 3 S0 2 



CH 3 Q 




(13) 




CH 3 S0 2 




(15) 
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F 

(16) (17) (18) 

[0012] 

In the compound of formula (I), the active ingredient compound of the 
present invention is preferably the compound of formula (II), particularly 
preferably compound 1 to 13 encompassed in the compound of the formula (II). 
[0013] 

In the following, respective groups represented by the respective symbols 
in the specification are explained. 

The halogen of R 1 , R 2 , R 3 and R 5 means fluorine, chlorine, bromine and 
iodine. 

The alkylsulfonyl of R 1 is exemplified by an alkylsulfonyl having 1 to 4 
carbon atoms, specifically methylsulfonyl, ethylsulfonyl, etc. 

The alkanoylaminosulfonyl of R 1 is exemplified by an alkanoylamino- 
sulfonyl having 2 to 4 carbon atoms, specifically acetylaminosulfonyl, propionyl- 
aminosulfonyl, etc. Moreover, the alkanoylamino portion may be substituted 
by an alkali metal (such as sodium). 

The alkyl of R 3 , R 4 , R 5 , R 6 and R 1a is exemplified by an alkyl having 1 to 4 
carbon atoms, specifically methyl, ethyl, etc. 

The alkoxy of R 3 and R 4 is exemplified by an alkoxy having 1 to 4 carbon 
atoms, specifically methoxy, ethoxy, etc. 

The cycloalkane of Ring A and Ring A' is exemplified by a cycloalkane 
having 3 to 7 carbon atoms, specifically cyclopentane, cyclohexane, etc. 

The haloalkyl of R 5 is exemplified by a haloalkyl having 1 to 4 carbon 
atoms, specifically trifluoromethyl, etc. 

The carboxyalkyl of R 9 is exemplified by a carboxyalkyl having 1 to 4 
carbon atoms, specifically carboxymethyl. 

The alkanoylamino of R 1a is exemplified by an alkanoylamino having 2 to 
4 carbon atoms, specifically acetylamino, propionylamino, etc. Moreover, the 
alkanoylamino portion may be substituted by an alkali metal (such as sodium). 

Examples of pharmaceutical^ acceptable salts of the active ingredient 
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compound may include a salt with an inorganic base such as sodium salt, 
potassium salt, etc., and a salt with an inorganic acid such as hydrochloride, 
sulfate, etc. 

[0014] 

The active ingredient compounds of the present invention are in the public 
domain, these compounds can be prepared according to the preparation 
methods disclosed in the following publications. 

Compound (1) : International Publication W095/15318 pamphlet (Japanese 
PCT Provisional Patent Publication No. 9-506350), 

Compound (2) : International Publication WO95/00501 pamphlet (Japanese 
PCT Provisional Patent Publication No. 9-500372), 

Compound (3) : International Publication W097/38986 pamphlet (Japanese 
PCT Provisional Patent Publication No. 2000-509029), 
Compound (4) : International Publication WO96/25405 pamphlet (Japanese 
PCT Provisional Patent Publication No. 11-503722), 

Compound (5) : International Publication W096/19463 pamphlet (Japanese 
Provisional Patent Publication No. 9-52882), 

Compound (6) : International Publication WO00/23426 pamphlet (Japanese 
PCT Provisional Patent Publication No. 2002-527508), 
Compound (7) : European Patent 863134 A (Japanese Provisional Patent 
Publication No. 10-251220), 

Compound (8) : International Publication W095/1 1 883 pamphlet (Japanese 
PCT Provisional Patent Publication No. 9-504288), 

Compound (9) : International Publication W095/15316 pamphlet (Japanese 
PCT Provisional Patent Publication No. 9-506350), 

Compound (10) : International Publication W097/29776 pamphlet (Japanese 

PCT Provisional Patent Publication No. 2000-504723), 

Compound (11) : International Publication WO99/14205 pamphlet (Japanese 

PCT Provisional Patent Publication No. 2001-516750), 

Compound (12) : International Publication WO95/30656 pamphlet, 

Compound (13) : European Patent 799823 A, 

Compound (14) and compound (16) : International Publication WO98/03484 
pamphlet (Japanese PCT Provisional Patent Publication No. 11-514008), 
Compound (15) : International Publication W097/36863 pamphlet (Japanese 
PCT Provisional Patent Publication No. 2000-510444), 
Compound (17) International Publication WO96/09304 pamphlet, 
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Compound (18) : International Publication W096/41626 pamphlet (Japanese 
PCT Provisional Patent Publication No. 11-507670), 

The active ingredient compound of the present invention may be any 
compound which has the above-mentioned structural characteristic feature (for 
example, structurally similar compounds disclosed in the aforementioned 
publications). 

[0015] 

The active ingredient compounds of the present invention or 
pharmaceutical^ acceptable salts thereof can be administered orally or 
parenterally with a pharmaceutically acceptable carrier or diluent and used as 
common pharmaceutical preparations such as tablets, granules, capsules, 
powders, injection and inhalants. 

As a pharmaceutically acceptable carrier for a preparation of oral 
administration, there may be mentioned a material commonly used, for example, 
a binder (such as syrup, Gum Arabic, gelatin, sorbit, tragacanth and polyvinyl 
pyrrolidone), an excipient (such as lactose, sugar, corn starch, potassium 
phosphate, sorbit and glycine), a lubricant (such as magnesium stearate, talc, 
polyethylene glycol and silica), a disintegrator (such as potato starch) and a 
humectant (such as anhydrous lauryl sodium sulfate). 

On the other hand, when the active ingredient compounds of the present 
invention are administered parenterally, it may be formulated into the form of an 
injection or a drip infusion by using distilled water for injection, physiological 
saline, an aqueous glucose solution and the like, or a suppository. 
[0016] 

A dose of the active ingredient compounds of the present invention or 
pharmaceutically acceptable salts thereof may vary depending on an 
administration method, an age, weight or conditions of a patient, or a kind or 
degree of disease, and is generally about 0.01 to 50 mg/kg per day, more 
preferably about 0.1 to 30 mg/kg per day. 

The active ingredient compounds of the present invention or 
pharmaceutically acceptable salts thereof have an excellent large conductance 
calcium-activated K channel opening activity and hyperpolarizes a membrane 
electric potential of cells, so that it may be used for the prophylactic, relief 
and/or treatment of, for example, hypertension, asthma, premature birth, 
irritable bowel syndrome, chronic heart failure, angina, cardiac infarction, 
cerebral infarction, subarachnoid hemorrhage, cerebral vasospasm, cerebral 
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hypoxia, peripheral blood vessel disorder, anxiety, mate-pattern baldness, 
erectile dysfunction, diabetes, diabetic peripheral nerve disorder, other diabetic 
complication, sterility, urolithiasis and pain accompanied thereby, pollakiuria, 
urinary incontinence, nocturnal, and the like. Particularly, the active ingredient 
compound of the present invention is useful for the prophylactic or treatment of 
pollakiuria, or urinary incontinence. 
[0017] 
[EXAMPLE] 

In the following, the large conductance calcium-activated K channel 
opener of the present invention is explained in more detail by referring to 
Experimental examples, but the present invention is not limited by these. 

[0018] 
Experimental example 1 

[Relaxation effect on potassium-induced contraction of isolated rabbit urinary 
bladder] 

Urinary bladder was isolated from rabbits (weight: 2.0 to 3.5 kg) and 
immediately immersed in ice-cold Krebs-bicarbonate solution (containing 
118mM NaCI, 4.7mM KCI, 2.55mM CaCI 2 , 1.1 8mM MgS0 4 , 1.1 8mM KH 2 P0 4 , 
24.88mM NaHC0 3 , and 11.1mM glucose) to remove peripheral binding tissues. 
The urinary bladder was cut into longitudinal strips (about 5 mm length, 3 to 4 
mm width) after mucosal layer was removed. 

Preparations were mounted in organ baths containing Krebs solution 
maintained at 37° C and gassed with 95% C>2/5% C0 2 . Accordingly, 
preparations were stretched with an initial tension of 2.0 g, and changes in 
isometric tension were measured by force-displacement transducer. The 
preparations were pre-contracted by changing organ-bath solution into high-K + 
(30 mM) Krebs solution. 

After stable tension was obtained, compounds were added into organ 
baths cumulatively with a common ratio of 10 to obtain a dose-reaction curve. 
The effects of compounds were expressed as a percentage of the maximum 
relaxation produced by 10' 4 M papaverine with a generated tension immediately 
before initiation of addition of chemical of 0% relaxation. 50% relaxation 
concentration (IC 5 o) was calculated and IC 5 o value (|uM) of the compounds of 
the present invention was shown in the following Table 1 . 
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[Table 1 ] 

Table 1 



Compound to be tested 


IC 50 (nM) 


Compound 1 


9.24 



[0019] 
Experimental example 2 

[Effect on the rhythmic bladder contractions induced by SP in urethane 
anesthetized rats] 

For the experiments, Sprague-Dawley female rats (9 to 12 weeks old) 
weighing between 200 to 300 g were used. After urethane anesthetization 
(subcutaneousiy administered with a dose of 1 .2 g/kg), cannulae were placed in 
both right and left femoral veins. One intravenous catheter was used for 
administration of compounds, and the other was for the substance P (0.33 
jag/kg/min) infusion. We also cannulated into ureter to pass urine. 
Polyethylene catheters were inserted into carotid artery for continuous 
monitoring of arterial blood pressure and heart rate. For continuous infusion, 
transurethral bladder catheter was inserted into the bladder through the urethra 
and tied in place by a ligature around the urethral orifice. One end of the 
catheter was attached to a pressure transducer in order to measure intravesical 
pressure. The other end of the catheter was used for infusion of saline into the 
bladder. After stabilization of blood pressure and heart rate and after the 
bladder was emptied, cystometry was performed by filling the bladder slowly 
with about 0.6 ml of saline. After about 10 minutes, intravenous infusion of 
substance P (0.33 |jg/kg/min) was started for stabilization of the micturition 
reflex. Compounds were administered after stable rhythmic bladder 
contraction was obtained over 1 5 minutes. All compounds were dissolved or 
suspended in saline containing 0.5% Tween 80 for intravenous administration 
(0.1 ml/kg). The rhythmic contraction frequency and the intravesical pressure 
were observed for 35 minutes after administration of the test compound. 

As a result, the compounds of the present invention decreased the 
frequency of bladder rhythmic contraction without changing the amplitude of 
contraction. Also, we determined a time (minute) during which the frequency 
of the rhythmic contraction had been completely inhibited by administering 0.25 
mg/kg of the compound. A 100% inhibition time (minute) of the selected 
compounds of the present invention is shown in the following Table 2. 
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[Table 2] 

Table 2 



Compound to be tested 


Time (min) 


Compound 1 


11 



Also, it was shown that an inhibitory activity of causing the bladder 
rhythmic contraction had been weakened by pre-administration of iberiotoxin 
(0.1 5 mg/kg, intravenous administration) which is a specific inhibitor for a large 
conductance calcium-activated K channel. Accordingly, it has been shown that 
the active ingredient of the present invention is effective for a prophylaxis or 
treatment agent for pollakiuria or urinary incontinence through a large 
conductance calcium-activated K channel opening activity. 
[0020] 

[EFFECTS OF THE INVENTION] 

The active ingredient compounds of the present invention or pharma- 
ceutical^ acceptable salts thereof have an excellent large conductance 
calcium-activated K channel opening activity, so that it is used for the 
prophylactic, relief and/or treatment of hypertension, asthma, premature birth, 
irritable bowel syndrome, chronic heart failure, angina, cardiac infarction, 
cerebral infarction, subarachnoid hemorrhage, cerebral vasospasm, cerebral 
hypoxia, peripheral blood vessel disorder, anxiety, male-pattern baldness, 
erectile dysfunction, diabetes, diabetic peripheral nerve disorder, other diabetic 
complication, sterility, urolithiasis and pain accompanied thereby, pollakiuria, 
urinary incontinence, nocturnal enuresis, and the like. Also, the active 
ingredient compounds of the present invention or pharmaceutical^ acceptable 
salts thereof have a low toxicity, so that it has high safety as a medicine. 
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CLAIMS 

[Claim 1 ] A large conductance calcium-activated K channel opener 
comprising a compound of the formula (I): 




R 4 

[wherein R 1 is a halogen, aminosulfonyl, an alkylsulfonyl or an alkanoylamino- 
sulfonyl; R 2 is hydrogen or a halogen; R 3 and R 4 may be the same or different 
from each other and each is hydrogen, a halogen, an alkyl or an alkoxy; Ring A 
is benzene, pyridine or a cycloalkane, and Ring Q is 




(where R 5 is a halogen, an alkyl or a haloalkyl; R 6 is hydrogen or an alkyl; or R 5 
and R 6 may be combined to each other to form oxo; R 7 and R 8 are hydrogen or 
may be combined to each other to form oxo; and R 9 is a carboxyalkyl.) 
or Ring Q and Ring A may be combined to each other to form a fused ring of 
the formula: 
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(where X is sulfur atom or oxygen atom, and R 3 , R 4 and R 5 have the same 
meanings as defined above.).] 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

[Claim 2] The large conductance calcium-activated K channel opener 
according to claim 1 , wherein the opener contains a compound selected from 
the group consisting of 

(1) celecoxib, 

(2) rofecoxib, 

(3) parecoxib, 

(4) vardecoxib, 

(5) tilmacoxib, 

(6) 4-(4-chloro-5-(3-fluoro-4-methoxyphenyl)imidazol-1-yl)benzenesulfonamide, 

(7) 2-(3,5-difIuorophenyl)-3-((4-methylsulfonyl)phenyl)-2-cyclopenten-1-one, 

(8) 1 -fluoro-4-(2-(4-methylsulfonylphenyl)-1 -cyclopenten-1 -yl)benzene, 

(9) 4-(5-(4-chlorophenyl)-3-trifluoromethyl-1 H-pyrazol-1 - 
yl)benzenesulfonamide, 

(1 0) 4-(2-methyl-4-phenyloxazol-5-yl)benzenesulfonamide, 

(1 1 ) 4-(2-oxo-3-phenyl-2,3-dihydroxazol-4-yl)benzenesulfonamide, 

(1 2) 1 -(3,3-dimethyl-5-(4-methylsulfonylphenyl)cyclopenta-1 ,4-diene-1 -yl)-4- 
fluorobenzene, 

(1 3) 4-(2-(4-methoxyphenyl)-4-methylpyrrol-1 -yl)benzenesulfonamide, 

(14) etoricoxib, 

(15) 4,4-dimethyl-2-phenyl-3-(4-methylsulfonylphenyl)cyclobutanone, 

(16) 5-(4-methylsulfonylphenyl)-6-phenyl[1 ,3]thiazolo[3,2-b][1 ,2,4]triazole, 

(17) 4-(6-fluoro-7-methoxy-3-trifluoromethylisothiochromeno[4,3-c]pyrazol- 
1(5H)-yl)benzenesulfonamide, and 

(18) licofelone 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

[Claim 3] The large conductance calcium-activated K channel opener 
according to Claim 1 , wherein the opener contains a compound of the formula 
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[wherein R 1a is amino, an alkyl or an alkanoylamino; R 2 is hydrogen or a 
halogen; R 3 and R 4 may be the same or different from each other and each is 
hydrogen, a halogen, an alkyl or an alkoxy; Ring A' is benzene or a cycloalkane, 
and Ring Q' is 




(where R 5 is a halogen, an alkyl or a haloalkyl; R 6 is hydrogen or an alkyl; or R 5 

and R 6 may be combined to each other to form oxo.).] 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

[Claim 4] The large conductance calcium-activated K channel opener 
according to claim 1 or 3, wherein the opener contains a compound selected 
from the group consisting of 

(1) celecoxib, 

(2) rofecoxib, 

(3) parecoxib, 

(4) vardecoxib, 

(5) tilmacoxib, 

(6) 4-(4-chloro-5-(3-fluoro-4-methoxyphenyl)imidazol-1-yl)benzenesulfonamide, 

(7) 2-(3,5-difluorophenyl)-3-((4-methylsulfonyl)phenyl)-2-cyclopenten-1-one, 

(8) 1 -fluoro-4-(2-(4-methylsulfonylphenyl)-1 -cyclopenten-1 -yl)benzene, 

(9) 4-(5-(4-chlorophenyl)-3-trifluoromethyl-1 H-pyrazol-1 - 
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yl)benzenesulfonamide, 

(1 0) 4-(2-methyl-4-phenyloxazol-5-yl)benzenesulfonamide, 

(11) 4-(2-oxo-3-phenyl-2,3-dihydroxazol-4-yl)benzenesulfonamide I 

(1 2) 1 -(3,3-dimethyl-5-(4-methylsulfonylphenyl)cyclopenta-1 ,4-diene-1 -yI)-4- 
fluorobenzene, 

(1 3) 4-(2-(4-methoxyphenyl)-4-methylpyrrol-1 -yl)benzenesulfonamide, and 

(14) etoricoxib 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

[Claim 5] The large conductance calcium-activated K channel opener 
according to claim 1 or 3, wherein the opener contains a compound selected 
from the group consisting of 
(1) celecoxib and (2) rofecoxib 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

[Claim 6] A large conductance calcium-activated K cannel opener 
according to any one of claim 1 to 5, wherein the opener is an agent for the 
prophylaxis or treatment of pollakiuria or urinary incontinence. 



17 



if if 



JAPAN PATENT OFFICE 



02S3 'Olf^f - 

4 ^ XrC ilf 



t^f Sfcl^-T'^l) i «h £ IE 93 1" h o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m n a 

Date of Application: 



2003^ 3J314B 



m II # ^ 

Application Number: 
[ST. 10/C] : 



2003-070298 
[JP2003-070298] 



m m a 

Applicant(s): 




mtE^^- fcbtE# 2003-3080640 



' # m 2003-070298 ^- *J : 1/ 

imm%] mm 

\mm.^\ A00-4870 

immm^m] a6ik 31/18 

A61K 31/34 
A61K 31/415 

umximm] 4tb 1 sot 1 wm-yf-j 

3-7'4 0 1 

[ft*] mm sht- 

f4 15fl 

[ft*] mm \&±m 

i&mximm] m^z^tzt rt?m*s4TB 1 2-5-8 0 1 
[ft*] mi 

l&ffijutmm] m^Wcpm-^mm 2 n 3 - 8 Hj2»ft^t±^BB 

tioifi 
[ft*] tt* ^0 

[flfcSUH-^] 000002956 

[ft*Xii*$fc] ffl^s^fts^tt 



tbSE#2 003-3080640 



12003-070298 ^- v : 2/E 



[HtSlJ#-^] 100115473 

[m§S#-t] 06-6300-2722 

[tBSS§-^] #112002-272662 
[tB&H] ¥fi5cl4^ 9J319B 

016322 

[Ifltt^] 21.000R 

1 

5l*tJ# l 
[afiSltttfe*^-] 0203318 
[7°^-7^IS] ^ 



mSE# 2003-3080640 



• 2 0 0 3 - 0 7 0 2 9 8 ^- V : 1/ 

[mxmi] (i) t^+yr, 

(2) n7x3^->7\ 

(3) /^fn+vA 

(4) /il/3 + ->y, 

(5) f;V7 3Jry7\ 

(6) 4 - (4-?do-5- (3-7;vtn-4-^^y7x-;i') ^ ^ ^ 
V- l - >f )V) ^y^y^)Vft>r^ Y\ 

(7) 2- (3, 5-y*7Wn7x-A') - 3- ( (4 - *^f-)V?,)Vft~)V) 
7x-^) -2-v^n^>x>-l-^->, 

(8) l-y^ftu-4- (2- (4 - yf;^;l/*-^7 jr.^;w) -l-->? 
n^>-r>-l--f^) ^>-tf">, 

(9) 4- (5- (4-^nn7i^;w) —3 — h 'J 7;i'tn>f-;l/ - 1 H — tf 
5 7-^-1-^) ^>-tf >x;u*>T ^ K\ 

(10) 4- (2-^f^-4-7x-;Vt^-f7-^-5-^f^) ^>-tf>X 

(11) 4- (2-t^7-3-7x-;i/-2, 3-ytKnt4t7-^-4 

(12) 1- (3, 3-v^"f-^-5- (4-^fM;Wt-iV7x^^) 
n^?>^-i, 4-y'x>-l-^jl/) — 4 —7 

(13) 4 - (2 - (4-^h + y7x-;v) - 4 - ^ 7-;i/fcfn l - ^ )V 
) A)]/ ft >T < K\ 

(14) Xf'j3 + ->7*, 

(15) 4, 4-y7fJV-2-7x-^-3- (4-/fWH-^7x^ 
;U) y?D7V> ( 

(16) 5- (4->f^^*-;i'7x-;v) -6-7x- ;u [l, 3] -f-T 
7o (3, 2 - b ] [ 1 , 2, 4] h'J77-JK 



mtiE# 2003-3080640 



• #88 2 0 0 3 - 0 7 0 2 9 8 ^-v: 2/ 

(1 7) 4 - (6-7;w + n- 7- ^ h^v-3-F'J7;^o^f;KVft 
^o^y [4, 3-c] kf^V'-^-l (5H) ->f^) ^>-t?>X^*>T< 

(18) 'J37xO> 

h matt zit&voi tz it % <nmm±MQ £ ti & *a £ t l x ^m-r & m 
umm2] (i) nu=i*^7\ 

(2) 07xn^y7\ 

(3) /S>f3^->7'\ 

(4) a^3 + ->7\ 

(5) m3ir'>r, 

(6) 4- (4-^nn-5- (3-7^tn-4-^ f^fv7x^;l/) 

(7) 2- (3, 5-y7Jl/tn7x^;l^) -3- ( {4 - * )V 
7x-^) - 2-v^n^>x> - 1 --*y , 

(8) l-7;i^n-4 - (2- (4-^f^^-;V7x-;i/) -l-v? 
n ✓< > r- > - 1 - 4 f\s) ^ y -V > > 

(9) 4- (5 - (4-^nn7x;^) -3-F')7^tn^f^-iH-t° 
7 7-^-1-^^) ^>-tf >r 5 K\ 

(10) 4- (2-^f^-4-7x-JH^7-^-5-^^) ^<>-t:>X 

(11) 4- (2-t^7-3-7x^-2, 3-ytKnt^tv-^-4 
s<y~{fyx)Vfry7 I K\ 

(12) 1- (3, 3-y^^-)U-5- (4-)ifM^;i'7xr;i/) 
n^>*-i, 4-yx^-i-/f;i/) -4-7;i/^-n^>-tf>, 

(13) 4- (2 - (4-^ h^ry7x-^) _4_^,nf n -;U-l-^;i/ 

(14) xF-j3 + y7 

frbm \x*i zit&tottut * <Dmm±$ f ?m £ n ts. * mw&fr ttx ^m-r % m 



tBI£# 2003-3080640 



• 2003-070298 ^- v : 3/ 

[ff*3l3] (1) + (2) 07x3 + ->7\ (3) /^Vf 

3^-/7'^^' (10) 4- (2 4 -7i^tH7-^- 5 ->f 

o 

[§&H^MI&f&^] 

[0 0 0 1 ] 
[0 0 0 2] 

ma x i -K-f-^r ^^te.Wgtz^-f 9 4 y°<D 1 ot*"), ^tL(±i^=? >y ? > 
Xi^^y^A^ft* 'J ^Aft^il' (BKft^) £3l5e$n, ttfl&l^ 

* ^xl*;k>9Ai$tt* 'J *A?-**;wi, A&£j£<7)if3jn 

mz-r&jii KMftsn, Ko^ftx^n^^wia&rt^^v^Aiftfti* 



tbmE# 2 003-3080640 



• mm 2003-070298 ^- V \ 4/ 

.max i -K^-v^^^r^P^-tir^^ffl^^r-r^^^^ctoT, WHH^^fl 
[0 0 0 3] 

mmm®- (m*-iz, #st»3#B.s 0 ) , v-7 ^~)W)Tv-)vmm* mz. 

tfz, -tl/3^y7 (Celecoxib) , n^^n^vr (Rofecoxib) ^<7)v^n 

* * v y ^ - -t? 2 (±'if t4P5in <; * v "f - * £<7)?&fcmmm& <d imm tLx 
m5#HB 0 ) o 

[0 0 0 4] 

mwficffi i ] 

mmftffl^ 9 6/4 0 6 3 4 ^-^>y]y yh 

#H3 2000-351773 

mm&fflWi 9 8/0 4 1 3 5^>7l/7h 
»M4] 

9-506350 -^2rii 
[#It«5] 

9-500372 -S-^tfR 



ttJI£#2 003-3080640 



• mi 2003-070298 ^- v : 5/ 

*~7 ^fr>t^ yUMJ- (Journal of Medicin 
al Chemistry) , 2 0 0 2^, |4 5t, p. 2942-2952 
[0 0 0 5] 
[f&^ ? fi¥& LXo t-f%> WM] 

[0 0 0 6] 

mm * ffifc-t tz tfxD^m 

[0 0 0 7] 

i . fb^-t; ( i ) : -tr u n * v r, 

fb^tf (2) : n7x34y7\ 
it&Vtl (3) : Wn^yr, 

lb-£t/ (4) : 

fb-g-tJ (5) : fKaJfyT", 

lb^ (6) : 4 - (4-^DD-5- (3-7^to-4-> F^ry7x-^ 

'fb-^t? (7) : 2- (3, 5-y7ft07x-^) -3- ( (4 - * *f- )V 7,)V 

7x^;k) -2-v^n^>-r> - 1 - 
it^ty (8) : i--7;i/^-n-4- (2- i^J^-^7x^^) - 

fb£*tJ (9) 14 - (5- (4-^OD7i-^) -Z-W7)\/*u*^-)\,- 

1 H-k°7 7-^- 1 ->f >w) ^>-tf >T ^ h\ 

Ib-^tf (10) : 4 - (2 -*^;u-4 -7 i-;u^^r-^v*-;w- 5 -A )V) ^ 



ttilE# 2003-3080640 



• #gg 2 0 0 3 - 0 7 0 2 9 8 ^- V \ 6/ 

it&W) (1 1) M- (2-t+V-3-7x^;v-2, 
— )U-4— <i )V) ^o-tf >x;w^>T ^ K\ 

fb£*^ (12) : 1- (3, 3-vV^;w-5- (4-^f^7W-^7x^ 
v^n^^-l, 4-yi>-l--fJl/) -4--7^^n^>-tf>, 
(13) 14- (2 - (4 - * ^y7i-^) - 4 -^^;Hf n-;i/- 

fb^-tf (14) :xh'j3 + ->r, 

ft^ft (15) : 4, 4-y^f^-2-7x^;i'-3- 

fb£i^ (16) : 5- (4-^f;^;i/^)i/7xi^) -6-7x^ [ l , 
3] fTV'o (3, 2 - b ] [ 1 , 2, 4 ] MJ7V-;k 
fb^ (17) : 4 - ( 6 - y)Viru- 7-;<h^v-3-HJ ~7 )V*u 
^vft^n^y [4, 3-c] tf^V'-^-l (5H) - 4 A/) ^ > > x ;u 

ft£-& (18) :'J37xd> 

^ ib s tf n * <b^w t tz \± * <r> mm ±nm £ n z> ta * w** t l x m-r & m 

2. 1k&%d (l) - (14) frbMtfix&1t&®ttzii*<o&m±WtmZiri2>tiS. 

3. fb^-tl ( 1 ) ~ (3) fcitf ( 1 0) frbmi$ti2>1k£®}ttzte"t<7)Mm 

[0 0 0 8] 



ffiSE# 2003-3080640 



• mi 2003-070298 ^- V \ 7/ 

•t%t>*>. *§km<r>l&b&L5Hk&& (1) - (18) (VffiikRli, Tfieojl <o 



ffifiE# 2003-3080640 



#H 2003-070298 



^-v: 8/ 



[0 0 0 9] 




(D (2) (3) 



C 2 H 5 CON(Na)S0 2 




(4) (5) (6) 




(10) (11) (12) 




(16) (17) (18) 



ttlfHf 2003-3080640 



' # H 2003-070298 ^- v I 9/ 

[0 0 10] 
[0 0 1 1 ] 

ffc£!» ( 1 ) : gi^HH 9 5/1 5 3 1 6^>7l/yh (*tf&#ft : #§ 
¥9-506350 -^>iz) , 

it&Vg (2) : hp^w^ 9 5/0 0 5 0 i^o7i/7h (*ti£#tt : #§ 

¥9-500372 -^-^rflz) , 

fb^tl (3) :i^f^9 6/2 5 4 0 5f/^7l/7h I* I #§ 

¥1 1-503722 ^-teW) . 

it&VO ( 4 ) Sl^&im 9 7/3 8 9 8 6^>7U7h WJ£#ft I #§ 2 
000-509029 -5§-£#R) > 

( 5 ) : SPIf^^^ 9 6/1 9 4 6 3^>7l/7f (*tJ£#lt : #5B 
¥9-52882 > 

ft£» (6) :lMH0 0/2 3 4 2 6^^/7l/7h : #§ 

2002-527508 t^HO , 

it&® (7) : EWi1#ItmM&^^8 6 3 1 3 4^jffl» (*tS#ft : #P*S¥ 
1 0 - 2 5 1 2 2 O^&m) , 

fb^tf ( 8 ) : mm&mm 95/ii 8 8 3^>7u-^ it : #§ 

¥9-50428 8-^-^fR) , 

ft^tl ( 9 ) I ilH&llli 9 5/1 5 3 1 6f/07l/7h (**Ed#I* : #§ 
¥9-506350 ^m.) , 

it&® do) : mm&mm 97/29776 *§r/*>y v? v ammn : # 

§2 0 0 0-5 0 4 7 2 3 , 

fb-£rt/ (11) : SBS&Mft 99/i 4 2 0 5t^7i/7h (atic^tt : # 
§2001-516750 ^-<2r^) , 



{±lfE#2 003-3080640 



mi 2003- 0 70298 



^-v: 10/ 



M (12) :ir«9 5/3 0 6 5 6f/O7P7f 

(13) : vkmrntmrntemm 799823 

fb^tJ (14) ti£ mttefy) (16) : 9 8/0 3 4 8 4f/O7 

y h (*t&# V? : 1 1 - 5 1 4 0 0 8 ) 

it^m (15) : BH^P^H 9 7/3 6 8 6 3^>7l/-yh (itiE^tt I # 

^2 0 0 0 - 5 1 0 4 4 4 ^2?*R) 
it&%!) (17) : H^WH 96/09304 I V v b 

it&® (18) : mm^fflm 9 6/4 1 6 2 6-t/07l/7h (*fS#ft I # 

^¥ 1 1 - 5 0 7 6 7 O^&m) 
[0012] 

^^^^□^^iJ^7t:i6colS^i#<h Ltli, 00*. If, jg^J (y D 7 7\ T 

W^J (IMS, ^*l> 'jy^^'j^A. v;nf y K ^')->> 

30 , fl?t^J UfT'J yWc??^ *y*J A, # <J jh^- ^ > r ] ) n - ;K 

th'j 7Af) ^<mtffi<^^£W&-<h^'C§£o 

[0013] 

lifes^ti • nmz£^xi>m%&j)\ lBiy^o. oi-5o mg 

/kg, t^frtt^O. l-3 0mg/kggIt««U> o 

ttiliE#2 003-3080640 



2003-070298 



^-v*: 11/ 



, ^BTFttiifiL, JMUx^xa, *IK1g:»3S£, *«JllL«PI*#, ^3c, Jtttfg 

[0 0 14] 
[H«iJ] 

* >HB nm * s <b k flr^w jcBiw-r & a*, ^§&h^ ti c: ft «b ti Pis $ ti z> i> <d t- (± 

H^J 1 

c * -*r *fmmmtm* k & if z> wmtm') 

(M2.0kg-3.5kg) frhm\&Ltzmwt*u*>^7mLtz? ur^mm 

Ht(118mM NaCl, 4.7raM KC1, 2.55mM CaCl2, 1.18mM MgS0 4 , 1.18mM KH2PO4, 24. 
88mM NaHC03S.C/ll.lmM ^j^-X^#ff^)t:?f?tL, mM<om&&.fo*f& 

WWC, 3 7 o C^MaL7t:95%02-5%C02C»^*"^^+5>^a^:L^ 

T*»fc, ^ x f k ^ >y- y f 7 >^fa - 1 - L to #R14tw 

»ih5R** f 2. 0 g t%2>£ 7 IzWML tz Q m±mtl^^Ltzm^r\ Xfrif 
>/sxi*jtC7J <; -7A^ *><D^£7^30mM<b&& «fc 0 HKCl U 

L JRtt t ^ L fzM^lz , «E«||6!»(i&JtlO-C*«W U * * # > 

rai&i-T^, ^*^^icio- 4 m^o^'; >%imuLtz mns&zmti* 1 o oxstb 

Si: It, »f&tcJ:^^ft^ftco^(7)?M^^W^-e^L, ««HOf^ 
fflti§lfe^5 0%t%2>mm ( I C 5 0) (j«M) tLT$lt:^L/: a 



i±\liE# 2003-3080640 



#S8 2003-070298 



^-v: 12/ 



1 





IC s o ( W M ) 




9. 2 4 


(3) 


1.53 



[0 0 15] 

fm^n* frfi 2oo-3oo g os Dayman * h 0-12 isss) 

Ltzo ^VtyWm'fe. (1. 2g/k g< STt4) > g§§n«T^TM$BWif 
is <£ m\WMU X Y) mWtPl \z iJ -^ - v zm\ t fz Q «teH;frrS&£^ LTffi 

JflLffiPJ^ffl * - a. - lx ££?fMR^}f A L£ 0 ^tft^iMrt^ffl t3^^M#M 
£M;Substance P<7)J#Mr±Affl C^A!Bg»^^ft# - V A 

0. 6ml^ltg*^MLf; 0 &J105H£ Kfi&iyi At? £ffi^TSubstance 

pwiirt^©#if±A (o.ss^g/kg/mi^^r^^LTto ■^m^cxmm\^<D± 
m<Dmtimmwi~^^-?'-^tmLfz 0 -s^iixioM^i s^fiMt 

Mi-^>-^^?SISL^> 0.5 % Tween WfcmmzMMZittz&mt&yBZIfrm. 

«MtU »^4t3 5^iT*IfLf: 0 

*8<7)f§ij|£»JL/Co 2£iS^0.25 mgJ£4-B#<7)miM4aif^m«S£ 1 0 0 
%»IJL/jB#rBl (53*) £H2 tCTFLT^o 
1^2] 

^ 2 

ttlfiE# 2003-3080640 



&fig 2003-0702^8 



^-v: 13/E 







(i) 


1 1 


m-'a^ (3) 


16. 7 



^'Jtb+y> (0. 15mg/kg, Ofj}£-^tc J: <9 . *§§H;?<7)W^J&5Mt: 

[0 0 16] 



ffiiE#2 003-3080640 



• mm 2003-070298 ^- V I 1/E 

mm 

[ffiik^&c] 4- (5- (4-^f^7x-^) - 3 - h 7 >\s*u 

- 1 H- t , 7 1 /-^- 1 soli >*)V*>T 5 K^ft^^^j^ 



fctifHf 2003-3080640 



2003-0702^8 ^- v : 1/E 



mt&mco^st mi 2003-070298 

50300423498 

wm% mm 

mm^ m^.nm±m 0094 

it®. 0 ¥>& 1 5 ¥ 3^190 

mm 01 ¥^15^3^140 



tBfiE# 2003-3080640 



<Wm 2003-070298 
JH 1 A I 1 ff f 

licSlJ*-^ [000002956] 
1 . ^Wft B 1 9 9 0^ 9 £ 2 0 B 

f± m ±mffi±m-fc*$:E.mi\m 3 ts 2 1 1 0^- 



